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Transdisciplinary research is considered an appropriate mode of knowledge production in the search for pathways 
towards a more sustainable governance of natural resources. However, the co-production of new knowledge between 
scientists of different disciplines and nonacademic stakeholders
is a challenge that requires novel research designs, methods,
and approaches. The MontanAqua team has tackled this 
challenge by designing and implementing an innovative 
process of co-production of knowledge. An important element
of this process was an assessment and communication tool
known as “the sustainability wheel”.
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How the Project Was Organized 
Climate and socio-economic changes will alter the distribution of
water resources and water use in the coming decades, particular-
ly in dry Alpine areas with dynamic economic, tourism, and ur-
ban development. Coping with these changes will require a fun-
damental rethink of current water management arrangements.
Against this background, the overall objective of the MontanAqua
project1 was to develop, in cooperation with regional stakeholders,
sustainable water management strategies to cope with possible
future water scarcity in the Crans-Montana-Sierre (Valais, Switzer -
land) region.
To achieve this goal, we studied water-related problems and
solutions from a transdisciplinary perspective (figure 1, p.192).
The research was divided into three work packages (WPs) and one
synthesis package. In WP1, available water resources were meas-
ured and modelled in and for the different altitudinal zones. In
WP2, we evaluated water use including drinking water, energy
production, agriculture, viticulture, and tourism. Decision-mak-
ing related to water use was studied in WP3 through an analysis
of the socio-economic structure from the communes to the can-
ton. The synthesis package investigated the links between the three
WPs, created methods for inter- and transdisciplinary knowl-
edge production, and designed and organized processes of stake-
holder involvement.
Transdisciplinary Approach
We understand transdisciplinary co-production of knowledge as
a process in which scientists, experts, and other nonacademic
stakeholders co-construct systems, target, and transformation
knowledge with a view to finding solutions to concrete life-world
problems related to sustainable development. In this process, sci -
entific work is regarded as part of an overall societal learning pro -
cess involving various societal actors (Pohl and Hirsch Hadorn
2007, Schneider 2011). 
In our project, transdisciplinary collaboration started with a
broad stakeholder meeting in November 2008 to jointly frame the
relevant problems and goals to be addressed by the project. After -
wards, the stakeholder group RegiEau was set up to bring togeth -
er all stakeholders involved in water management (representatives
of hydropower, viticulture, agriculture, tourism, environment, com-
munes, and the canton). This group regularly met with researchers
throughout the research process (twelve times) to discuss upcom-
ing issues and jointly generate new knowledge. 
The research team first analysed current water availability and
use, as well as current water management in the region’s eleven
municipalities (systems knowledge). This information was used
1 One of the 16 research projects of the Swiss National Research Programme
on Sustainable Water Management (NRP 61), funded by the Swiss National
Science Foundation (SNSF).
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as the basis for an examination of possible
evolutions of the water system up to 2050.
The current situation was investigated via
glaciological, hydrogeological, and hydro-
meteorological measurements and model
calculations, as well as documentary, sta-
tistical and interview/focus group-based
analyses. When modelling the future, the
research team considered regional climate
scenarios as well as four scenarios – derived
from collaboration with regional stakehold-
ers – of possible societal and economic de-
velopment.Participatory scenario develop -
ment was an important boundary activity
that allowed stakeholders and researchers
to exchange knowledge and jointly work to-
wards the overall project objective. More-
over, stakeholders representing very differ -
ent interests elaborated a common vision
as a basis for future sustainable regional
development (target knowledge). Based on
these assessments, strategies for sustainable water management
were developed (transformation knowledge)(for more details see
Reynard et al. 2014, Schneider et al. 2014).
In addition, the researchers elaborated the sustainability wheel
– an innovative method for structuring complex, heterogeneous
knowledge (figure 2) (Schneider et al. 2014). The sustainability
wheel allowed them to gain a holistic and comprehensive perspec -
tive on water sustainability, which they were then able to commu -
nicate to the broader stakeholder audience. This approach com-
bines the transparent identification of sustainability principles,
their regional contextualization through sub-principles (indica-
tors), and the scoring of these indicators through deliberative di-
alogue within an interdisciplinary team of researchers, taking into
account their various qualitative and quantitative research results. 
Furthermore, to explore the relevance of the case study research
for other regions, we established a “transfer group” comprising
representatives of other water-scarce alpine regions (Italy, Austria,
France, Switzerland). Finally, to assess the benefits of the trans-
disciplinary approach, we systematically monitored and assessed
the related processes and outcomes. 
Key Messages for Stakeholders
In view of the four scenarios, the results were presented to region-
al stakeholders as five key messages (Weingartner et al. 2014):
By 2050, the effects of societal and economic change will have
a stronger influence on the water situation than climate change
will. Therefore, a territorial development plan that limits wa-
ter needs is recommended.
Overall, the annual available water volumes are suffi cient for
today’s needs as well as those expected in 2050. Howev er, lo-
cal and seasonal (e.g., second half of summer) water shortages
are to be expected. Therefore, regional water management in -
volving all communes must be encouraged.
Water issues are primarily regional management problems.
To reduce the need for water and to coordinate water use,
there is a need for improved cooperation between municipal -
ities and for policy change towards demand management. 
Inter-communal measures on infrastructures can help ensure
sustainable water supply, but only if they are integrated with
ambitious institutional reforms.More equitable water distribu -
tion requires a realignment of the water management institu -
tions to encompass the well-being of the entire population. In
particular, water access rights need to be renegotiated.
To achieve sustainable regional water management, improved
data management and transparency is needed. The canton
should draft a strategy for monitoring the water situation, reg-
ularly assessing the sustainability of water management prac-
tices at a regional level, and studying the legal situation.
Benefits of the Transdisciplinary Approach
Benefits of the transdisciplinary approach were assessed through
a one-day workshop with the whole research team and a series of
qualitative interviews by a BSc student with members of the stake-
holder group RegiEau. These assessments led to identifica tion
of the following three main benefits: 
Transdisciplinary collaboration allowed us to 
1. grasp the complexity of the regional water situation and create
a holistic understanding of sustainability problems and possi -
ble solutions (e.g., to assess biophysical and social dimen sions
of water sustainability). Both natural and social scientists val-
ued learning about and integrating insights from other disci -
plines. 
Framework of the MontanAqua project. Collaborating with the researchers throughout the
project, the two stakeholder groups TRANSFER and RegiEau played an important role in the trans -
disciplinary co-production of knowledge. Dark green denotes a high level of stakeholder involvement;
lighter green denotes a lower level.
FIGURE 1:
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2. acknowledge the contested nature of water sustainability, in-
cluding the various water-related interests, and to facilitate dia -
logue on more sustainable water futures among various stake -
holders. The process of participatory vision development was
particularly valued by the stakeholders, as well as the fact that
their own visions were used to model possible future scenarios. 
3. elaborate and discuss water management options, which are
relevant and meaningful for regional stakeholders. Although
societal impacts of the research are not easy to attribute, we can
today observe several developments in the region, which are in
line with the project’s recommendations (e.g., foundation of
a regional water association). 
Overall, the research team was very satisfied with the transdisci -
plinary approach. As a result, different team members refined the
approach and applied it to several other research and implemen-
tation projects. Moreover, we are engaged in systematically evalu -
at ing to what extent different transdisciplinary approaches effec -
tively contribute to more sustainable development. 
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Sustain-
ability wheels for water
governance system in
Crans-Montana-Sierre:
two future scenarios for
2050. The inner circle
shows the four main 
principles of sustainable 
water governance; the 
outer circle presents the 
indicators that specify
each principle. Accord-
ing to the traffic light 
colour system, dark red
denotes very poor, yellow
moderate, dark green
very good sustainability.
Sustainability declines
in Vision 1 and improves 
in Vision 2 (Schneider
et al. 2014).
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